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PIXEL AND ORGANIC LIGHT EMITTING
DISPLAY DEVICE INCLUDING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority under 35 U.S.C. §
119 to Korean Patent Application No. 10-2018-0019360
filed on Feb. 19, 2018, the disclosure of which is incorpo-
rated by reference herein in its entirety.

TECHNICAL FIELD

[0002] Exemplary embodiments of the present disclosure
relate to a pixel, and an organic light emitting display device
including the same.

DISCUSSION OF THE RELATED ART

[0003] Organic light emitting display devices display
images using organic light emitting diodes (OLEDs) that
generate light by recombination of electrons and holes.
Organic light emitting display devices have a high response
speed and high resolution.

[0004] Organic light emitting display devices include pix-
els, a data driver for supplying a data signal to the pixels, a
scan driver for supplying a scan signal to the pixels, and an
emission driver for supplying an emission control signal to
the pixels.

SUMMARY

[0005] According to an exemplary embodiment of the
present disclosure, a pixel includes an organic light emitting
diode, a driving transistor, first to third transistors, and a first
capacitor. The driving transistor is configured to control an
amount of current supplied from a first power source to the
organic light emitting diode. The first power source is
coupled to a first electrode of the driving transistor, and the
current corresponds to a voltage of a first node. The first
transistor is coupled between a data line and a second node.
The first transistor includes a gate electrode coupled to an ith
scan line (i is a positive integer). The first capacitor is
coupled between the first node and the second node. The
second transistor is coupled between the first node and a
second electrode of the driving transistor, and includes a gate
electrode coupled to the ith scan line. The third transistor is
coupled between the first node and an initialization power
source, and includes a gate electrode coupled to an ith
initialization control line. A turn-on time of the first and
second transistors overlaps a turn-on time of the third
transistor.

[0006] In an exemplary embodiment, the turn-on time of
the first and second transistors is longer than the turn-on time
of the third transistor.

[0007] In an exemplary embodiment, the pixel further
includes a fourth transistor coupled between the second node
and the initialization power source, and a fifth transistor
coupled between the initialization power source and the
organic light emitting diode. The fourth transistor includes a
gate electrode coupled to an (i+2)th initialization control
line, and the fifth transistor includes a gate electrode coupled
to the (i+2)th initialization control line.

[0008] In an exemplary embodiment, the pixel further
includes a fourth transistor coupled between the second node
and the initialization power source, and a fifth transistor
coupled between the initialization power source and the
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organic light emitting diode. The fifth transistor includes a
gate electrode coupled to the (i+3)th initialization control
line, and the fourth transistor includes a gate electrode
coupled to an (i+3)th initialization control line.

[0009] In an exemplary embodiment, the pixel further
includes a sixth transistor coupled between the organic light
emitting diode and the second electrode of the driving
transistor, and a second capacitor coupled between the first
node and the first power source. The sixth transistor includes
a gate electrode coupled to an emission control line.
[0010] According to an exemplary embodiment of the
present disclosure, an organic light emitting display device
includes a plurality of pixels, a plurality of scan lines, a
plurality of data lines, and a plurality of initialization control
lines. The pixels are coupled to the scan lines, the data lines,
and the initialization control lines. The organic light emitting
display device further includes a scan driver configured to
supply a scan signal to the scan lines, a data driver config-
ured to supply a data signal to the data lines, and an
initialization driver configured to supply an initialization
control signal to the initialization control lines. Each of the
pixels includes an organic light emitting diode, and a driving
transistor configured to control an amount of current sup-
plied from a first power source to the organic light emitting
diode. The first power source is coupled to a first electrode
of the driving transistor, and the current corresponds to a
voltage of a first node. The pixel further includes a first
transistor coupled between a data line and a second node.
The first transistor includes a gate electrode coupled to an ith
scan line (1 is a positive integer). The pixel further includes
a first capacitor coupled between the first node and the
second node, and a second transistor coupled between the
first node and a second electrode of the driving transistor.
The second transistor includes a gate electrode coupled to
the ith scan line. The pixel further includes a third transistor
coupled between the first node and an initialization power
source. The third transistor includes a gate electrode coupled
to an ith initialization control line. During a first period of
one frame, the scan signal supplied to the ith scan line and
the initialization control signal supplied to the ith initializa-
tion control line overlap each other.

[0011] In an exemplary embodiment, the one frame
includes a second period subsequent to the first period, and
the scan driver supplies the scan signal to the ith scan line
during the first period and the second period.

[0012] In an exemplary embodiment, the initialization
driver supplies the initialization control signal to the ith
initialization control line during the first period.

[0013] In an exemplary embodiment, the one frame fur-
ther includes a third period subsequent to the second period,
and the initialization driver supplies the initialization control
signal to an (i+2)th initialization control line during the third
period.

[0014] In an exemplary embodiment, the one frame fur-
ther includes a third period subsequent to the second period,
and the initialization driver supplies the initialization control
signal to an (i+3)th initialization control line during the third
period.

[0015] In an exemplary embodiment, the organic light
emitting display device further includes an emission driver
configured to supply an emission control signal to a plurality
of emission control lines coupled to the pixels.

[0016] In an exemplary embodiment, the one frame fur-
ther includes a fourth period subsequent to the third period,
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and the emission driver supplies the emission control signal
to an ith emission control line during the fourth period.
[0017] In an exemplary embodiment, each of the pixels
further includes a fourth transistor and a fifth transistor. The
fourth transistor is coupled between the second node and the
initialization power source, and includes a gate electrode
coupled to an (i+2)th initialization control line. The fifth
transistor is coupled between the initialization power source
and the organic light emitting diode, and includes a gate
electrode coupled to the (i+2)th initialization control line.
[0018] In an exemplary embodiment, each of the pixels
further includes a fourth transistor and a fifth transistor. The
fourth transistor is coupled between the second node and the
initialization power source, and includes a gate electrode
coupled to an (i+3)th initialization control line. The fifth
transistor is coupled between the initialization power source
and the organic light emitting diode, and includes a gate
electrode coupled to the (i+3)th initialization control line.
[0019] In an exemplary embodiment, each of the pixels
further includes a sixth transistor and a second capacitor.
The sixth transistor is coupled between the organic light
emitting diode and the second electrode of the driving
transistor, and includes a gate electrode coupled to an
emission control line. The second capacitor is coupled
between the first node and the first power source.

[0020] In an exemplary embodiment, the data driver is
coupled to a plurality of output lines, and the organic light
emitting display device further includes a plurality of demul-
tiplexers configured to selectively couple the data lines and
the output lines.

[0021] In an exemplary embodiment, the organic light
emitting display device further includes a controller config-
ured to control the demultiplexers such that the data signal
is simultaneously supplied to two or more data lines.
[0022] In an exemplary embodiment, each of the demul-
tiplexers includes a plurality of demultiplexer switches
coupled between the data lines and the output lines. A first
group of the demultiplexer switches is turned on by a first
demultiplexer control signal transmitted by the controller to
couple a first output line to two or more data lines, and a
second group of the demultiplexer switches is turned on by
a second demultiplexer control signal transmitted by the
controller to couple a second output line to two or more data
lines.

[0023] In an exemplary embodiment, the controller alter-
nately supplies the first demultiplexer control signal and the
second demultiplexer control signal during one horizontal
period.

[0024] In an exemplary embodiment, a voltage of the
initialization power source is set to be lower than a voltage
of the data signal.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The above and other features of the present disclo-
sure will become more apparent by describing in detail
exemplary embodiments thereof with reference to the
accompanying drawings, in which:

[0026] FIG. 1 is a schematic configuration diagram of an
organic light emitting display device according to an exem-
plary embodiment of the present disclosure.

[0027] FIG. 2 is a diagram illustrating a pixel according to
an exemplary embodiment of the present disclosure.
[0028] FIGS.3A, 3B, 3C, and 3D are diagrams illustrating
an operation of the pixel of FIG. 2.
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[0029] FIG. 4 is a waveform diagram illustrating a driving
method of the pixel of FIG. 2.

[0030] FIG. 5 is a diagram illustrating a pixel according to
an exemplary embodiment of the present disclosure.
[0031] FIG. 6 is a waveform diagram illustrating a driving
method of the pixel of FIG. 5.

[0032] FIG. 7 is a partial configuration diagram of an
organic light emitting display device according to an exem-
plary embodiment of the present disclosure.

[0033] FIG. 8 is a waveform diagram illustrating a driving
method of the organic light emitting display device of FIG.
7.

DETAILED DESCRIPTION

[0034] Exemplary embodiments of the present disclosure
will be described more fully hereinafter with reference to the
accompanying drawings. Like reference numerals may refer
to like elements throughout the accompanying drawings.
[0035] It will be understood that, although the terms
“first”, “second”, etc. may be used herein to describe various
elements, these elements should not be limited by these
terms. These terms are only used to distinguish one element
from another element. Thus, a “first” element described
below may also be termed a “second” element without
departing from the teachings of the present disclosure. As
used herein, the singular forms are intended to include the
plural forms as well, unless the context clearly indicates
otherwise.

[0036] It will be understood that when a component is
referred to as being “on”, “connected to”, “coupled to”, or
“adjacent to” another component, it can be directly on,
connected, coupled, or adjacent to the other component, or
intervening components may be present. It will also be
understood that when a component is referred to as being
“between” two components, it can be the only component
between the two components, or one or more intervering
components may also be present.

[0037] FIG. 1 is a schematic configuration diagram of an
organic light emitting display device according to an exem-
plary embodiment of the present disclosure.

[0038] Referring to FIG. 1, in an exemplary embodiment,
an organic light emitting display device includes a plurality
of pixels PX, a scan driver 110, a data driver 120, an
initialization driver 130, an emission driver 140, and a
timing controller 150.

[0039] The pixels PX are coupled to scan lines S1 to Sn,
initialization control lines C1 to Cn+2, emission control
lines E1 to En, and data lines D1 to Dm (n and m are positive
integers). The pixels PX are arranged in a matrix form.
[0040] The pixels PX are coupled to a first power source
ELVDD, a second power source ELVSS, and an initializa-
tion power source VINT.

[0041] The pixels PX are selected in units of horizontal
lines, corresponding to a scan signal supplied from the scan
lines S1 to Sn. The pixels PX selected by the scan signal
emit light with a luminance corresponding to a data signal
supplied from the data lines D1 to Dm.

[0042] An organic light emitting diode included in each of
the pixels PX may be initialized to the voltage of the
initialization power source VINT when an initialization
control signal is supplied to the initialization control lines
C1 to Cn+2. For example, pixels PX located on an ith (i is
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a positive integer) horizontal line may be initialized when
the initialization control signal is supplied to an ith initial-
ization control line Ci.

[0043] In an exemplary embodiment, the pixels PX are
coupled to a plurality of initialization control lines. For
example, the pixels PX located on the ith horizontal line may
be coupled to the ith initialization control line Ci and an
(1+2)th initialization control line Ci+2. However, the cou-
pling relationship between the pixels PX and the initializa-
tion control lines C1 to Cn+2 may be variously modified
according to the structure of the pixels PX.

[0044] The emission time of the pixels PX is controlled by
an emission control signal supplied from the emission
control lines E1 to En.

[0045] The scan driver 110 is coupled to the scan lines S1
to Sn, and supplies a scan signal to the scan lines S1 to Sn
in response to a scan driving control signal SCS provided by
the timing controller 150.

[0046] In an exemplary embodiment, the scan driver 110
is configured with a plurality of stage circuits, and sequen-
tially supplies a scan signal to the scan lines S1 to Sn. When
the scan signal is sequentially supplied to the scan lines S1
to Sn, the pixels PX are selected in units of horizontal lines.
To this end, the scan signal may be set to a gate-on voltage
at which transistors included in the pixels PX can be turned
on.

[0047] The data driver 120 is coupled to the data lines D1
to Dm, and supplies a data signal to the data lines D1 to Dm
in response to a data driving control signal DCS provided by
the timing controller 150.

[0048] In an exemplary embodiment, the data driver 120
converts image data Data, which is in a digital form and is
provided by the timing controller 150, to a data signal in an
analog form, and outputs the data signal to the data lines D1
to Dm. The data signal output to the data lines D1 to Dm is
input to pixels PX located on a horizontal line selected by a
scan signal.

[0049] The initialization driver 130 is coupled to the
initialization control lines Cl1 to Cn+2, and supplies an
initialization control signal to the initialization control lines
C1 to Cn+2 in response to an initialization driving control
signal ICS provided by the timing controller 150.

[0050] The initialization control signal is used to initialize
an organic light emitting diode and a driving transistor,
which are included in each of the pixels PX. To this end, the
initialization control signal may be set to the gate-on voltage
at which the transistors included in the pixels PX can be
turned on.

[0051] The emission driver 140 is coupled to the emission
control lines E1 to En, and supplies an emission control
signal to the emission control lines E1 to En in response to
an emission driving control signal ECS provided by the
timing controller 150.

[0052] The emission control signal is used to control the
emission time of the pixels PX. To this end, the emission
control signal may be set to a gate-off voltage at which the
transistors included in the pixels PX can be turned off.
[0053] The timing controller 150 may convert image data
input from the outside to image data Data suitable for image
display, and supply the image data Data to the data driver
120.

[0054] The timing controller 150 may generate the data
driving control signal DCS, the scan driving control signal
SCS, the initialization driving control signal ICS, and the
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emission driving control signal ECS, corresponding to con-
trol signals supplied from the outside.

[0055] The scan driving control signal SCS is supplied to
the scan driver 110, the data driving control signal DCS is
supplied to the data driver 120, the initialization driving
control signal ICS is supplied to the initialization driver 130,
and the emission driving control signal ECS is supplied to
the emission driver 140.

[0056] In an exemplary embodiment, the scan driver 110
supplies the scan signal to overlap with the initialization
control signal. In addition, the width of the scan signal is set
to be larger than the width of the initialization control signal.
[0057] Forexample, during a first period of one frame, the
scan signal supplied to anith (i is a positive integer) scan line
and the initialization control signal supplied to an ith ini-
tialization control line overlap with each other. For example,
when the width of the scan signal is set to two horizontal
periods and the width of the initialization control signal is set
to one horizontal period, the scan signal and the initialization
control signal may overlap with each other during one
horizontal period.

[0058] Although (n+2) initialization control lines C1 to
Cn+2 are illustrated in FIG. 1, exemplary embodiments of
the present disclosure are not limited thereto. For example,
in an exemplary embodiment, dummy initialization control
lines may be additionally formed so as to stably driver the
organic light emitting display device.

[0059] In addition, although the scan driver 110, the data
driver 120, the initialization driver 130, the emission driver
140, and the timing controller 150 are illustrated as separate
components in FIG. 1, exemplary embodiments of the
present disclosure are not limited thereto.

[0060] Forexample, in an exemplary embodiment, at least
some of the components may be integrated with one another.
[0061] The scan driver 110, the data driver 120, the
initialization driver 130, the emission driver 140, and the
timing controller 150 may be packaged in various ways
including, for example, chip on glass, chip on plastic, tape
carrier package, chip on film, etc.

[0062] FIG. 2 is a diagram illustrating a pixel according to
an exemplary embodiment of the present disclosure.
[0063] For convenience of explanation, only a single pixel
PX coupled to an ith scan line and an mth (m is a positive
integer) data line Dm is illustrated in FIG. 2. In an exem-
plary embodiment, all of the pixels PX may be configured in
a similar manner as the pixel PX illustrated in FIG. 2.
[0064] Referring to FIG. 2, in an exemplary embodiment,
the pixel PX includes a pixel circuit PCK and an organic
light emitting diode OLED.

[0065] An anode electrode of the organic light emitting
diode OLED may be coupled to the pixel circuit PCK, and
a cathode electrode of the organic light emitting diode
OLED may be coupled to a second power source ELVSS.
[0066] The organic light emitting diode OLED may gen-
erate light with a predetermined luminance based on a
driving current supplied from the pixel circuit PCK.
[0067] A first power source ELVDD may be set to a
voltage higher than that of the second power source ELVSS
such that a current flows through the organic light emitting
diode OLED.

[0068] The pixel circuit PCK may control an amount of
current flowing from the first power source ELVDD to the
second power source ELVSS via the organic light emitting
diode OLED, corresponding to a data signal. To this end, in
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an exemplary embodiment, the pixel circuit PCK includes a
driving transistor DT, a first transistor T1, a second transistor
T2, a third transistor T3, a fourth transistor T4, a fifth
transistor T5, a sixth transistor T6, a first capacitor C1, and
a second capacitor C2.

[0069] A first electrode of the driving transistor DT is
coupled to the first power source ELVDD, and a second
electrode of the driving transistor DT is coupled to a first
electrode of the sixth transistor T6. In addition, a gate
electrode of the driving transistor DT is coupled to a first
node N1.

[0070] The driving transistor DT supplies a current cor-
responding to a voltage applied to the first node N1 to the
first electrode of the sixth transistor T6.

[0071] The first transistor T1 is coupled between the data
line Dm and a second node N2. For example, a first electrode
of the first transistor T1 is coupled to the data line Dm, and
a second electrode of the first transistor T1 is coupled to the
second node N2. In addition, a gate electrode of the first
transistor T1 is coupled to the ith scan line Si.

[0072] The first transistor T1 is turned on when a scan
signal is supplied to the ith scan line Si. As a result, the data
line Dm and the second node N2 are electrically coupled to
each other.

[0073] The second transistor T2 is coupled between the
second electrode of the driving transistor DT and the first
node N1. For example, a first electrode of the second
transistor T2 is coupled to the second electrode of the
driving transistor DT, and a second electrode of the second
transistor T2 is coupled to the first node N1. In addition, a
gate electrode of the second transistor T2 is coupled to the
ith scan line Si.

[0074] The second transistor T2 is turned on when the scan
signal is supplied to the ith scan line Si. As a result, the
driving transistor DT is diode-coupled.

[0075] The third transistor T3 is coupled between the first
node N1 and an initialization power source VINT. For
example, a first electrode of the third transistor T3 is coupled
to the first node N1, and a second electrode of the third
transistor T3 is coupled to the initialization power source
VINT. In addition, a gate electrode of the third transistor T3
is coupled to an ith initialization control line Ci.

[0076] The third transistor T3 is turned on when an
initialization control signal is supplied to the ith initializa-
tion control line Ci. As a result, the voltage of the initial-
ization power source VINT is supplied to the first node N1.
[0077] In an exemplary embodiment, the voltage of the
initialization power source VINT is set lower than the
voltage of the data signal.

[0078] The fourth transistor T4 is coupled between the
second node N2 and the initialization power source VINT.
For example, a first electrode of the fourth transistor T4 is
coupled to the second node N2, and a second electrode of the
fourth transistor T4 is coupled to the initialization power
source VINT. In addition, a gate electrode of the fourth
transistor T4 is coupled to an (i+2)th initialization control
line Ci+2.

[0079] The fourth transistor T4 is turned on when an
initialization control signal is supplied to the (i+2)th initial-
ization control line Ci+2. As a result, the voltage of the
initialization power source VINT is supplied to the first node
N1.

[0080] The fifth transistor TS5 is coupled between the
organic light emitting diode OLED and the initialization
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power source VINT. For example, a first electrode of the
fifth transistor TS is coupled to the anode electrode of the
organic light emitting diode OLED, and a second electrode
of the fifth transistor T5 is coupled to the initialization power
source VINT. In addition, a gate electrode of the fifth
transistor T5 is coupled to the (i+2)th initialization control
line Ci+2.

[0081] The fifth transistor TS is turned on when the
initialization control signal is supplied to the (i+2)th initial-
ization control line Ci+2. As a result, the voltage of the
initialization power source VINT is supplied to the anode
electrode of the organic light emitting diode OLED.
[0082] The sixth transistor T6 is coupled between the
driving transistor DT and the organic light emitting diode
OLED. For example, the first electrode of the sixth transistor
T6 is coupled to the second electrode of the driving tran-
sistor DT, and a second electrode of the sixth transistor T6
is coupled to the anode electrode of the organic light
emitting diode OLED. In addition, a gate electrode of the
sixth transistor T6 is coupled to an ith emission control line
Ei.

[0083] The sixth transistor T6 is turned off when an
emission control signal is supplied to the ith emission
control line Ei, and is turned on when the emission control
signal is not supplied to the ith emission control line Ei.
[0084] The first capacitor C1 is coupled between the first
node N1 and the second node N2. The first capacitor C1
charges a voltage between the first node N1 and the second
node N2. For example, the first capacitor C1 charges a
voltage corresponding to the data signal and a threshold
voltage of the driving transistor DT.

[0085] The second capacitor C2 is coupled between the
first node N1 and the first power source ELVDD. The second
capacitor C2 charges a voltage between the first node N1 and
the first power source ELVDD. For example, the second
capacitor C2 charges a voltage corresponding to the thresh-
old voltage of the driving transistor DT.

[0086] FIGS.3A, 3B, 3C, and 3D are diagrams illustrating
an operation of the pixel of FIG. 2. FIG. 4 is a waveform
diagram illustrating a driving method of the pixel of FIG. 2.
[0087] For convenience of description, an emission con-
trol signal supplied to the ith emission control line Fi, a scan
signal supplied to the ith scan line Si, an initialization
control signal supplied to the ith initialization control line
Ci, and an initialization control signal supplied to the (i+2)th
initialization control line Ci+2 during one frame period are
illustrated in FIG. 4.

[0088] The one frame may be divided into a first period tl,
a second period 12, a third period t3, and a fourth period t4.
Here, each of the first period t1, the second period t2, and the
third period t3 may correspond to one horizontal period.
[0089] Referring to FIGS. 3A and 4, an emission control
signal is supplied to the ith emission control line Ei during
the first period t1, the second period t2, and the third period
t3. When the emission control signal having the gate-off
voltage is supplied, the sixth transistor T6 is turned off.
[0090] When the sixth transistor T6 is turned off, the
second electrode of the driving transistor DT and the anode
electrode of the organic light emitting diode OLED are
electrically disconnected from each other. Therefore, the
pixel PX is set to a non-emission state during the first period
tl, the second period t2, and the third period t3.

[0091] In addition, a scan signal is supplied to the ith scan
line Si during the first period t1 and the second period t2.
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When the scan signal is supplied, the first transistor T1 and
the second transistor T2 are turned on.

[0092] When the first transistor T1 is turned on, a data
signal from the data line Dm is supplied to the second node
N2. At this time, the first capacitor C1 stores a voltage
corresponding to the second node N2. For example, the first
capacitor C1 stores a voltage DATA' corresponding to the
data signal supplied during the first period t1.

[0093] When the second transistor T2 is turned on, the
second electrode of the driving transistor DT and the first
node N1 are electrically coupled to each other. Thus, when
the second transistor T2 is turned on, the driving transistor
DT is diode-coupled.

[0094] In addition, an initialization control signal is sup-
plied to the ith initialization control line Ci during the first
period t1. When the initialization control signal is supplied
to the ith initialization control line Ci, the third transistor T3
is turned on.

[0095] When the third transistor T3 is turned on, the
voltage of the initialization power source VINT is supplied
to the first node N1. At this time, the gate electrode of the
driving transistor DT is initialized to the voltage of the
initialization power source VINT.

[0096] Referring to FIGS. 3B and 4, the supply of the
initialization control signal to the ith initialization control
line Ci is stopped during the second period t2. When the
supply of the initialization control signal is stopped, the third
transistor T3 is turned off.

[0097] The third transistor T3 is turned off during the
second period 12, but the first transistor T1 and the second
transistor T2 maintain a turn-on state.

[0098] In the state in which the first transistor T1 is turned
on, the data signal from the data line Dm is supplied to the
second node N2. At this time, the first capacitor C1 stores a
voltage corresponding to the voltage of the second node N2.
For example, the first capacitor C1 stores a voltage DATA
corresponding to the data signal supplied during the second
period t2.

[0099] Also, in the state in which the second transistor T2
is turned on, the driving transistor DT maintains a state in
which it is diode-coupled. Since the first node N1 is in a state
in which it is set to the voltage of the initialization power
source VINT, which is lower than the voltage of the data
signal, the driving transistor DT is turned on.

[0100] At this time, since the third transistor T3 is in a
turn-off state, the voltage of the first node N1 is increased up
to “VDD+Vth” during the second period t2 (here, VDD is
the voltage of the first power source ELVDD, and Vth is the
threshold voltage of the driving transistor DT). When the
voltage of the first node N1 is increased up to “VDD+Vth,”
the driving transistor DT is turned off.

[0101] In addition, the second capacitor C2 stores the
voltage “VDD+Vth” of the first node N1.

[0102] Referring to FIGS. 3C and 4, an initialization
control signal is supplied to the (i+2)th initialization control
line Ci+2 during the third period t3. When the initialization
control signal is supplied to the (i+2)th initialization control
line Ci+2, the fourth transistor T4 and the fifth transistor T5
are turned on.

[0103] When the fourth transistor T4 is turned on, the
voltage of the initialization power source VINT is supplied
to the second node N2. Accordingly, the voltage of the
second node N2 is changed to the voltage “Vinit” of the
initialization power source VINT.
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[0104] In addition, as the voltage of the second node N2
is changed, the voltage of the first node N1 is changed to
“VDD+Vth-(DATA-Vinit).”

[0105] Also, when the fifth transistor T5 is turned on, the
anode electrode of the organic light emitting diode OLED is
initialized to the voltage of the initialization power source
VINT. In this case, an organic capacitor equivalently formed
at the organic light emitting diode OLED is discharged.
[0106] Referring to FIGS. 3D and 4, the supply of the
emission control signal to the ith emission control line Fi is
stopped during the fourth period t4. When the supply of the
emission control signal is stopped, the sixth transistor T6 is
turned on.

[0107] When the sixth transistor T6 is turned on, a current
path is formed from the first power source ELVDD to the
second power source ELVSS via the organic light emitting
diode OLED. Thus, the organic light emitting diode OLED
generates light with a predetermined luminance correspond-
ing to an amount of current supplied from the driving
transistor DT.

[0108] In this case, a driving current Ids supplied to the
organic light emitting diode OLED may be expressed as
shown in Equation 1.

Tds=k(Vgs-Vih)?

[0109] In Equation 1, k denotes a proportional coefficient
determined by structural and physical characteristics of the
driving transistor DT, Vgs denotes a gate-source voltage of
the driving transistor DT, and Vth denotes the threshold
voltage of the driving transistor DT.

[0110] The gate-source voltage of the driving transistor
DT means a difference in voltage between the first node N1
and the first power source ELVDD. As described above, the
voltage of the first node N1 is “VDD+Vth-(DATA-Vinit),”
and the voltage of the first power source ELVDD is “VDD.”
[0111] Therefore, the driving current Ids may be expressed
as shown in Equation 2.

Equation 1

Ids=k(VDD+Vih+Vinit~DATA-VDD-Vih), Equation 2

[0112] Equation 3 is derived by summarizing Equation 2.
Ids=k(Vinit-DATAY Equation 3
[0113] Consequently, as shown in Equation 3, the driving

current Ids does not rely on the threshold voltage Vth of the
driving transistor DT and the voltage VDD of the first power
source ELVDD. That is, in the pixel and the organic light
emitting display device including the same according to
exemplary embodiments of the present disclosure, the
threshold voltage Vth of the driving transistor DT can be
compensated, and a voltage drop of the first power source
ELVDD can be compensated.

[0114] According to exemplary embodiments of the pres-
ent disclosure, a turn-on time of the first and second tran-
sistors T1 and T2 overlaps a turn-on time of the third
transistor T3. Further, according to exemplary embodiments,
the turn-on time of the first and second transistors T1 and T2
is longer than the turn-on time of the third transistor T3.
[0115] FIG. 5is a diagram illustrating a pixel according to
an exemplary embodiment of the present disclosure. FIG. 6
is a waveform diagram illustrating a driving method of the
pixel of FIG. 5.

[0116] Hereinafter, for convenience of explanation, a fur-
ther description of components substantially similar to those
previously described above may be omitted.
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[0117] Referring to FIGS. 5 and 6, in the pixel PXa
according to an exemplary embodiment, an initialization
control signal is supplied to an (i+3)th initialization control
line Ci+3. The gate electrode of each of the fourth transistor
T4 and the fifth transistor T5 is coupled to the (i+3)th
initialization control line Ci+3.

[0118] In addition, the width of a scan signal is set to three
horizontal periods. Accordingly, the second period t2 in
which the threshold voltage of the driving transistor DT is
compensated is set to two horizontal periods.

[0119] For example, the supply of the initialization control
signal to the ith initialization control line Ci is stopped
during the second period t2. When the supply of the initial-
ization control signal is stopped, the third transistor T3 is
turned off.

[0120] The third transistor T3 is turned off during the
second period 12, but the first transistor T1 and the second
transistor T2 maintain the turn-on state.

[0121] In the state in which the first transistor T1 is turned
on, the data signal from the data line Dm is supplied to the
second node N2.

[0122] In an exemplary embodiment, since the second
period 12 is set to two horizontal periods, two data signals are
sequentially supplied to the second node N2 during the
second period t2. Consequently, the first capacitor C1 stores
a voltage DATA corresponding to the last supplied data
signal.

[0123] Since the second transistor T2 is turned on and the
third transistor T3 is turned off, the driving transistor DT is
diode-coupled to compensate for the threshold voltage dur-
ing the two horizontal periods.

[0124] According to exemplary embodiments of the pres-
ent disclosure, the supply time of the scan signal is
increased, and as a result, a long compensation time is
secured. For example, according to exemplary embodi-
ments, the supply time of the scan signal is increased, and as
a result, the compensation time for which the threshold
voltage of the driving transistor DT is compensated is
sufficiently secured.

[0125] FIG. 7 is a partial configuration diagram of an
organic light emitting display device according to an exem-
plary embodiment of the present disclosure. FIG. 8 is a
waveform diagram illustrating a driving method of the
organic light emitting display device of FIG. 7.

[0126] Referring to FIG. 7, in an exemplary embodiment,
the organic light emitting display device includes demulti-
plexers DMX and a controller that controls the demultiplex-
ers DMX. For convenience of description, two demultiplex-
ers DMX are illustrated in FIG. 7. However, exemplary
embodiments of the present disclosure are not limited
thereto.

[0127] The data driver 120 is coupled to output lines O1
to Oj, and supplies a data signal to the output lines O1 to Oj.
[0128] The demultiplexers DMX are located between the
output lines O1 to Oj and the data lines D1 to Dm, and
selectively couple the output lines O1 to Oj and the data
lines D1 to Dm.

[0129] In an exemplary embodiment, each of the demul-
tiplexers DMX includes demultiplexer switches SW1 to
SW4 coupled between the data lines D1 to Dm and the
output lines O1 to Oj. The demultiplexer switches SW1 to
SW4 include a first demultiplexer switch SW1 coupled
between a first output line O1 and a first data line D1, a
second demultiplexer switch SW2 coupled between a sec-
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ond output line O2 and a second data line D2, a third
demultiplexer switch SW3 coupled between the first output
line O1 and a third data line D3, and a fourth demultiplexer
switch SW4 coupled between the second output line O2 and
a fourth data line D4.

[0130] The controller controls the demultiplexers DMX
such that the data signal is simultaneously supplied to two or
more data lines. The controller may be, for example, the
timing controller 150 described above.

[0131] In an exemplary embodiment, the first demulti-
plexer switch SW1 and the second demultiplexer switch
SW2 are turned on in response to a first demultiplexer
control signal DC1. The third demultiplexer switch SW3 and
the fourth demultiplexer switch SW4 are turned on in
response to a second demultiplexer control signal DC2. The
first and second demultiplexer control signals DC1 and DC2
are transmitted by the controller (e.g., the timing controller
150).

[0132] According to exemplary embodiments, a first
group of the demultiplexer switches is turned on by the first
demultiplexer control signal DC1 to couple a first output line
to two or more data lines, and a second group of the
demultiplexer switches is turned on by the second demulti-
plexer control signal DC2 to couple a second output line to
two or more data lines.

[0133] It is to be understood that the structure of the
demultiplexers DMX is not limited to the structure illus-
trated in FIG. 7.

[0134] Referring to FIG. 8, the first demultiplexer control
signal DC1 and the second demultiplexer control signal DC2
are alternately supplied during one horizontal period. The
pixel PX coupled to the ith scan line Si and the mth data line
Dm stores a voltage corresponding to the data signal during
the second period 2.

[0135] Referring to FIGS. 5 and 8, in an exemplary
embodiment, the second period 12 is set to two horizontal
periods, and thus, two data signals are sequentially supplied
to the second node N2 during the second period t2. Conse-
quently, the first capacitor C1 stores a voltage DATA cor-
responding to the last supplied data signal.

[0136] Since the data signal is supplied twice to the
demultiplexers DMX, the period in which the last data signal
is supplied to the pixel PX is a Y horizontal period.
However, the second period t2 that is a compensation time
for which the threshold voltage of the driving transistor DT
is compensated is set to two horizontal periods, and thus, a
compensation time of the ¥4 horizontal period or more can
be secured.

[0137] As described above, according to exemplary
embodiments of the present disclosure, the display quality of
a high-resolution and large-area display device is improved.
For example, according to exemplary embodiments, the
supply time of a scan signal is increased, and as a result, the
compensation time for which the threshold voltage of the
driving transistor is compensated can be sufficiently secured.
Further, a voltage drop of the power source can be compen-
sated.

[0138] While the present disclosure has been particularly
shown and described with reference to the exemplary
embodiments thereof, it will be understood by those of
ordinary skill in the art that various changes in form and
detail may be made therein without departing from the spirit
and scope of the present disclosure as defined by the
following claims.
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What is claimed is:

1. A pixel, comprising;

an organic light emitting diode;

a driving transistor configured to control an amount of
current supplied from a first power source to the
organic light emitting diode,

wherein the first power source is coupled to a first
electrode of the driving transistor, and the current
corresponds to a voltage of a first node;

a first transistor coupled between a data line and a second
node,

wherein the first transistor comprises a gate electrode
coupled to an ith scan line, and i is a positive integer;

a first capacitor coupled between the first node and the
second node;

a second transistor coupled between the first node and a
second electrode of the driving transistor, wherein the
second transistor comptrises a gate electrode coupled to
the ith scan line; and

a third transistor coupled between the first node and an
initialization power source, wherein the third transistor
comprises a gate electrode coupled to an ith initializa-
tion control line,

wherein a turn-on time of the first and second transistors
overlaps a turn-on time of the third transistor.

2. The pixel of claim 1, wherein the turn-on time of the
first and second transistors is longer than the turn-on time of
the third transistor.

3. The pixel of claim 2, further comprising:

a fourth transistor coupled between the second node and
the initialization power source, wherein the fourth
transistor comprises a gate electrode coupled to an
(1+2)th initialization control line; and

a fifth transistor coupled between the initialization power
source and the organic light emitting diode, wherein the
fifth transistor comprises a gate electrode coupled to the
(1+2)th initialization control line.

4. The pixel of claim 2, further comprising:

a fourth transistor coupled between the second node and
the initialization power source, wherein the fourth
transistor comprises a gate electrode coupled to an
(i+3)th initialization control line; and

a fifth transistor coupled between the initialization power
source and the organic light emitting diode, wherein the
fifth transistor comprises a gate electrode coupled to the
(1+3)th initialization control line.

5. The pixel of claim 4, further comprising:

a sixth transistor coupled between the organic light emit-
ting diode and the second electrode of the driving
transistor, wherein the sixth transistor comprises a gate
electrode coupled to an emission control line; and

a second capacitor coupled between the first node and the
first power source.

6. An organic light emitting display device, comprising:

a plurality of pixels;

a plurality of scan lines;

a plurality of data lines;

a plurality of initialization control lines,

wherein the pixels are coupled to the scan lines, the data
lines, and the initialization control lines;

ascan driver configured to supply a scan signal to the scan
lines;

a data driver configured to supply a data signal to the data
lines; and
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an initialization driver configured to supply an initializa-
tion control signal to the initialization control lines,

wherein each of the pixels comprises:

an organic light emitting diode;

a driving transistor configured to control an amount of
current supplied from a first power source to the
organic light emitting diode,

wherein the first power source is coupled to a first
electrode of the driving transistor, and the current
corresponds to a voltage of a first node;

a first transistor coupled between a data line and a second
node,

wherein the first transistor comprises a gate electrode
coupled to an ith scan line, and i is a positive integer;

a first capacitor coupled between the first node and the
second node;

a second transistor coupled between the first node and a
second electrode of the driving transistor, wherein the
second transistor comprises a gate electrode coupled to
the ith scan line; and

a third transistor coupled between the first node and an
initialization power source, wherein the third transistor
comprises a gate electrode coupled to an ith initializa-
tion control line,

wherein, during a first period of one frame, the scan signal
supplied to the ith scan line and the initialization
control signal supplied to the ith initialization control
line overlap each other.

7. The organic light emitting display device of claim 6,
wherein the one frame comprises a second period subse-
quent to the first period, and the scan driver supplies the scan
signal to the ith scan line during the first period and the
second period.

8. The organic light emitting display device of claim 7,
wherein the initialization driver supplies the initialization
control signal to the ith initialization control line during the
first period.

9. The organic light emitting display device of claim 8,
wherein the one frame further comprises a third period
subsequent to the second period, and the initialization driver
supplies the initialization control signal to an (i+2)th initial-
ization control line during the third period.

10. The organic light emitting display device of claim 8,
wherein the one frame further comprises a third period
subsequent to the second period, and the initialization driver
supplies the initialization control signal to an (i+3)th initial-
ization control line during the third period.

11. The organic light emitting display device of claim 10,
further comprising:

an emission driver configured to supply an emission
control signal to a plurality of emission control lines
coupled to the pixels.

12. The organic light emitting display device of claim 11,
wherein the one frame further comprises a fourth period
subsequent to the third period, and the emission driver
supplies the emission control signal to an ith emission
control line during the fourth period.

13. The organic light emitting display device of claim 6,
wherein each of the pixels further comprises:

a fourth transistor coupled between the second node and
the initialization power source, wherein the fourth
transistor comprises a gate electrode coupled to an
(i+2)th initialization control line; and
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a fifth transistor coupled between the initialization power
source and the organic light emitting diode, wherein the
fifth transistor comprises a gate electrode coupled to the
(i+2)th initialization control line.

14. The organic light emitting display device of claim 6,

wherein each of the pixels further comprises:

a fourth transistor coupled between the second node and
the initialization power source, wherein the fourth
transistor comprises a gate electrode coupled to an
(i+3)th initialization control line; and

a fifth transistor coupled between the initialization power
source and the organic light emitting diode, wherein the
fifth transistor comprises a gate electrode coupled to the
(i+3)th initialization control line.

15. The organic light emitting display device of claim 14,

wherein each of the pixels further comprises:

a sixth transistor coupled between the organic light emit-
ting diode and the second electrode of the driving
transistor, wherein the sixth transistor comprises a gate
electrode coupled to an emission control line; and

a second capacitor coupled between the first node and the
first power source.

16. The organic light emitting display device of claim 6,

wherein the data driver is coupled to a plurality of output
lines, and the organic light emitting display device further
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comprises a plurality of demultiplexers configured to selec-
tively couple the data lines and the output lines.

17. The organic light emitting display device of claim 16,

farther comprising:

a controller configured to control the demultiplexers such
that the data signal is simultaneously supplied to two or
more data lines.

18. The organic light emitting display device of claim 17,

wherein each of the demultiplexers comprises a plurality
of demultiplexer switches coupled between the data
lines and the output lines,

wherein a first group of the demultiplexer switches is
turned on by a first demultiplexer control signal trans-
mitted by the controller to couple a first output line to
two or more data lines, and a second group of the
demultiplexer switches is turned on by a second demul-
tiplexer control signal transmitted by the controller to
couple a second output line to two or more data lines.

19. The organic light emitting display device of claim 18,

wherein the controller alternately supplies the first demul-
tiplexer control signal and the second demultiplexer control
signal during one horizontal period.

20. The organic light emitting display device of claim 6,

wherein a voltage of the initialization power source is set to
be lower than a voltage of the data signal.

I S S T
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